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CLAIMS 



[Claim(s)] 

[Claim 1 ] The plasma-etching technique characterized by starting etching after discharging by cleaning by the gas plasma 
containing a fluorine and accustoming after cleaning in silicon, polycrystal silicon, and the etching system that performs etching of 
a silicide with the plasma of the independent gas of C12 gas and HBr gas, or mixed gas, using the independent gas or mixed gas of 
after cleaning, chlorine gas (C12), and hydrogen-bromide gas (HBr) as etching gas (seasoning is called). 
[Claim 2] The plasma-etching technique characterized by the gas containing a fluorine according to claim 1 being the 
independent gas or mixed gas of 2 3 fluoride [ 6 fluoride / sulfur / (SF6) and nitrogen ] (NF3) and xenon fluoride (XeF2), a 
fluorine (F2), and 3 fluoride-salt ** (C1F3). 

[Claim 3] The plasma-etching technique characterized by ending seasoning and starting etching when it acts as the monitor of the 
emission spectrum of SiF in seasoning according to claim 1 and time change of the intensity of an emission spectrum becomes 
below a constant value. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with the suitable plasma-etching technique for this invention to clean by the gas plasma 
containing a fluorine, and take for silicon, polycrystal silicon, and the etching system that performs etching of a silicide after 
cleaning, using the independent gas or mixed gas of chlorine gas (C12) and hydrogen-bromide gas (HBr) as etching gas, 
especially suppress change of the etch rate of the oxide film (Si02) which is the silicon and the substratum layer after cleaning, 
and raise the homogeneity between wafers. 
[0002] 

[Description of the Prior Art] Conventionally, in the plasma process including etching, in order to clean in order to prevent grain 
contamination of a wafer, and to lose the residue of the processing interior of a room after cleaning, post cleaning is performed. 
For example, when SF6 and NF3 gas are used for cleaning, N2, Ar, H2, and 02 gas plasma are used for post cleaning. 
[0003] In addition, reference:Hiratsuka **♦*, washing design P 41-53, and 1992.Summer are mentioned as a thing relevant to 
this technique. 
[0004] 

[Problem(s) to be Solved by the Invention] By the conventional etching technique, consideration was not carried out about the 
influence affect the etching property of the residue of the processing interior of a room after cleaning, but the etch rate of the oxide 
film of silicon and a substratum layer decreased with cleaning after-treatment number of sheets, and there was a trouble of 
changing **** of a substratum oxide film. 

[0005] The purpose of this invention suppresses a decrement of the silicon after cleaning, and the etch rate of an oxide film, 
prevents change of **** of a substratum oxide film, and is to offer the etching technique by which the homogeneity between good 
wafers is acquired. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned purpose, seasoning tends to be performed with the 
plasma of after [ cleaning ] C12 gas and HBr gas, and it is going to decrease the influence of the residue of the processing interior 
of a room after cleaning. 
[0007] 

[Function] After cleaning to drawing 4 with SF6 gas plasma, change by the processing number of sheets of the emission spectrum 
of SiF (wavelength of 44 Inm) at the time of etching silicon with C12 gas plasma is shown in it. The intensity of the emission 
spectrum of SiF generated by the reaction of silicon and a fluorine decreases with processing number of sheets, and becomes 
almost fixed. The processing interior of a room found that the fluorine remained after cleaning by the gas which contains a 
fluorine from this. Change of the etch rate of the emission spectrum of SiF at the time of adding SF6 gas in C12 gas, silicon, and 
an oxide film is shown in drawing 5 and the drawing 6 . As shown in drawing 5 and the drawing 6 , the etch rate of silicon and an 
oxide film increases with the increase in the addition of SF6. Moreover, the intensity of the emission spectrum of SiF (wavelength 
of 44 lnm) increases with the increase in the addition of SF6. The etch rate of silicon and an oxide film was changed by the 
remains fluorine from this, and it found out that the etch rate of silicon and an oxide film fell with a decrement of a remains 
fluorine. Therefore, seasoning is performed with HBr and C12 gas plasma for elimination of the post-remains fluorine of cleaning, 
and when time change of the intensity of the emission spectrum of SiF becomes below a constant value, change of the etch rate of 
silicon and an oxide film can be suppressed by ending seasoning and starting etching. 
[0008] 

[Example] Drawing 1 explains one example of this invention. Drawing 1 shows the schematic diagram of a microwave plasma 
etching system. The microwave oscillated from the magnetron 1 spreads a waveguide 2, and is led to the processing room 4 
through the microwave introduction aperture 3. The cleaning gas (SF6), the seasoning gas (C12 gas), and etching gas (C12 gas) 
which are supplied by the magnetic field formed of the direct current supplied to solenoid coils 6 and 7 from DC power supply for 
magnetic-field occurrence 5 and the microwave electric field from the etching gas supply system 8 are plasma-ized. Cleaning of 
the processing room 4 is performed by SF6 gas plasma. Seasoning of the processing room 4 is performed by C12 gas plasma. It is 
etched in the wafer 10 currently laid in the installation electrode 9 by C12 gas. The pressure at the time of cleaning and etching is 
controlled by the evacuation equipment 1 1 . Moreover, the energy of the ion which carries out incidence to a wafer is controlled by 
RF power supplied to the installation electrode 9 from RF generator 1 2. The difference in change of the etch rate of the silicon by 
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the existence of seasoning and an oxide film is shown in drawing 2 and the drawing 3. C12 gas plasma performed seasoning, and 
seasoning was suspended when the photogenesis intensity ratio of the spectrum which carried out the monitor of the emission 
spectrum of SiF every 10 seconds, and was measured to time tn and time tn-1 was set to 1 **0.002. By performing seasoning after 
cleaning, the influence of remains of the fluorine generated at the time of cleaning is suppressed, and change of an etch rate can be 
prevented. 

[0009] According to this invention, the influence of the remains fluorine after cleaning can be suppressed, and change of the etch 
rate of silicon and an oxide film can be prevented. 

[0010] Although this example explained the effect about the microwave plasma etching system, the same effect is acquired also in 

other electric discharge methods (PE), for example, a plasma etching, Helicon, and TCP. 

[0011] 

[Effect of the Invention] According to this invention, the influence of the remains fluorine after cleaning can be suppressed, and 
change of the etch rate of silicon and an oxide film can be prevented. 
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Field 



[Field of the Invention] It is related with the suitable plasma-etching technique for this invention to clean by the gas plasma 
containing a fluorine, and take for silicon, polycrystal silicon, and the etching system that performs etching of a silicide after 
cleaning, using the independent gas or mixed gas of chlorine gas (C12) and hydrogen-bromide gas (HBr) as etching gas, 
especially suppress change of the etch rate of the oxide film (Si02) which is the silicon and the substratum layer after cleaning, 
and raise the homogeneity between wafers. 
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Technique 



[Description of the Prior Art] Conventionally, in the plasma process including etching, in order to clean in order to prevent grain 
contamination of a wafer, and to lose the residue of the processing interior of a room after cleaning, post cleaning is performed. 
For example, when SF6 and NF3 gas are used for cleaning, N2, Ar, H2, and 02 gas plasma are used for post cleaning. 
[0003] In addition, reference:Hiratsuka ***♦, washing design P 41-53, and 1992.Summer are mentioned as a thing relevant to 
this technique. 
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Effect 



[Effect of the Invention] According to this invention, the influence of the remains fluorine after cleaning can be suppressed, and 
change of the etch rate of silicon and an oxide film can be prevented. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the conventional etching technique, consideration was not carried out about the 
influence affect the etching property of the residue of the processing interior of a room after cleaning, but the etch rate of the oxide 
film of silicon and a substratum layer decreased with cleaning after-treatment number of sheets, and there was a trouble of 
changing **** of a substratum oxide film. 

[0005] The purpose of this invention suppresses a decrement of the silicon after cleaning, and the etch rate of an oxide film, 
prevents change of **** of a substratum oxide film, and is to offer the etching technique by which the homogeneity between good 
wafers is acquired. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned purpose, seasoning tends to be performed with the 
plasma of after [ cleaning ] C12 gas and HBr gas, and it is going to decrease the influence of the residue of the processing interior 
of a room after cleaning. 
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OPERATION 



[Function] After cleaning to drawing 4 with SF6 gas plasma, change by the processing number of sheets of the emission spectrum 
of SiF (wavelength of 441nm) at the time of etching silicon with C12 gas plasma is shown in it. The intensity of the emission 
spectrum of SiF generated by the reaction of silicon and a fluorine decreases with processing number of sheets, and becomes 
almost fixed. The processing interior of a room found that the fluorine remained after cleaning by the gas which contains a 
fluorine from this. Change of the etch rate of the emission spectrum of SiF at the time of adding SF6 gas in C12 gas, silicon, and 
an oxide film is shown in drawing 5 and the drawing 6 . As shown in drawing 5 and the drawing 6 , the etch rate of silicon and an 
oxide film increases with the increase in the addition of SF6. Moreover, the intensity of the emission spectrum of SiF (wavelength 
of 441nm) increases with the increase in the addition of SF6. The etch rate of silicon and an oxide film was changed by the 
remains fluorine from this, and it found out that the etch rate of silicon and an oxide film fell with a decrement of a remains 
fluorine. Therefore, seasoning is performed with HBr and C12 gas plasma for elimination of the post-remains fluorine of cleaning, 
and when time change of the intensity of the emission spectrum of SiF becomes below a constant value, change of the etch rate of 
silicon and an oxide film can be suppressed by ending seasoning and starting etching. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Drawing 1 explains one example of this invention. Drawing 1 shows the schematic diagram of a microwave plasma 
etching system. The microwave oscillated from the magnetron 1 spreads a waveguide 2, and is led to the processing room 4 
through the microwave introduction aperture 3. The cleaning gas (SF6), the seasoning gas (C12 gas), and etching gas (C12 gas) 
which are supplied by the magnetic field formed of the direct current supplied to solenoid coils 6 and 7 from DC power supply for 
magnetic-field occurrence 5 and the microwave electric field from the etching gas supply system 8 are plasma-ized. Cleaning of 
the processing room 4 is performed by SF6 gas plasma. Seasoning of the processing room 4 is performed by C12 gas plasma. It is 
etched in the wafer 10 currently laid in the installation electrode 9 by C12 gas. The pressure at the time of cleaning and etching is 
controlled by the evacuation equipment 1 1 . Moreover, the energy of the ion which carries out incidence to a wafer is controlled by 
RF power supplied to the installation electrode 9 from RF generator 12. The difference in change of the etch rate of the silicon by 
the existence of seasoning and an oxide film is shown in drawing 2 and the drawing 3. C12 gas plasma performed seasoning, and 
seasoning was suspended when the photogenesis intensity ratio of the spectrum which carried out the monitor of the emission 
spectrum of SiF every 1 0 seconds, and was measured to time tn and time tn- 1 was set to 1 **0.002. By performing seasoning after 
cleaning, the influence of remains of the fluorine generated at the time of cleaning is suppressed, and change of an etch rate can be 
prevented. 

[0009] According to this invention, the influence of the remains fluorine after cleaning can be suppressed, and change of the etch 
rate of silicon and an oxide film can be prevented. 

[0010] Although this example explained the effect about the microwave plasma etching system, the same effect is acquired also in 
other electric discharge methods (PE), for example, a plasma etching, Helicon, and TCP. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the microwave plasma etching system of one example of this invention. 

[Drawing 2] It is processing number-of-sheets dependency **** explanatory drawing of Si02 etch rate for explaining the effect 

in one example of this invention. 

[Drawing 3] It is processing number-of-sheets dependency **** explanatory drawing of Si etch rate for explaining the effect in 
one example of this invention. 

[Drawing 41 It is processing number-of-sheets dependency **** explanatory drawing of SiF photogenesis intensity. 
[Drawing 5] It is explanatory drawing showing SF6 addition dependency of SiF photogenesis intensity. 
[Drawing 6] It is explanatory drawing showing SF6 addition dependency of Si and Si02 etch rate. 
[Description of Notations] 

2 [ A solenoid coil, 6 / Substrate. ] — A microwave introduction aperture, 3 -- The discharge tube, 4 
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